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(57) Abstract: A gene Lmxla which is expressed in dopamine-producing neurons at all of the differentiation stages (i.e., from 
dopamine-producing neuron proliferation precursor cells before the termination of division to post-division cells) is identified. Ex- 
Jf^ pression of this gene Lmxla in cells is useful as an indication in selecting cells appropriate for transplanting therapy for neurode- 
■ — ^ generative diseases including Parkinson' s disease as well as a marker in screening a chemical participating in the induction of 
IT) differentiation of dopamine-producing neurons. 
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m m m 

K— Lmxla 

[0001] ^mmfe, v—s<^m^~—v^\cte\^xwmmcmm^x\<^mfc^Lmxia 

[0002] Kw-^^te, *?L»^tf»^:fc>l ^MS^MjMk */v^^*M«fL ft 

^mmn(DV-^^m^^-^<D^mm^mmmmxm^m^^<D 

#S^tt^^"Cfe§(HARRISON'S PRINCIPLES OF INTERNAL MEDICINE H2# 
Isselbacher et a\M, McGraw-Hill Inc., NY (1994) pp.2275-7) G ;<—^y 

^m&mmmtisXi^ mttztizv— ^^a^t^m^^l-dopa^-^ 
[0003] ^tifc^—y<v^m^.^—v>^mfc.^i^ \?—/<^m*k~a-—v^Wimm 

^IS#l^5690927-^-; Spencer et al. (1992) N. Engl. J. Med. 327: 1541-8; Freed 
et al. (1992) N.Engl. J. Med. 327: 1549-55; Widner et al. (1992) N. Engl. J. Med. 
327: 1556-63; Kordower et al. (1995) N. Engl. J. Med. 332: 1118-24; Defer et al. 
(1996) Brain 119: 41-50; Lopez-Lozano et al. (1997) Transp. Proc. 29: 977-80) o b 
£>U ^£(Ot^, ^<D^mX\-3M%£<DWi&m, fMffi(Rosenstain (1995) Exp. 
Neurol. 33: 106; Turner et al. (1993) Neurosurg. 33: 1031-7)-ef?ggI/^fc£ o ^fc, $k 
m^(DfmL^ ^S^6^)^#te>tmi6(Lopez-Lozano et al. (1997) Transp. 
Proc. 29: 977-80; Widner and Brudin (1988) Brain Res. Rev. 13: 287-324), JJfriM 
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(1995) Exp. Neurol. 33: 106)^<D#*&fi^|taSa5Jf^&*vrv>5 o 

[0004] mmm^^^&tofflm&wtttitibK. m^^mM^Bcs. ate* 

10- 508488^IB;#^^10-509034^$B#M)o ^(D^&HCjoV ^TO, Jg|6SJ<S 

11- 509170^<£#&;#^^ll-501818^k#;Selawry and Cameron (1993) Cell 
Transplant 2: 123-9)„ MHCaWs^i-^jfiLig^ ftHAO#M, XO 5 ! 

[0005] Jtr-e. ^lfeMS*o|ffljj^^ftx.T, M^MCes)^, #tfra«»wa«i^ 

3 (Kim et al. (2002) Nature 418: 50-56) 0 mM&OiattSmf&^<fe&^^ACDW 

^wm&mm*b<Dft^mm<Dm^m$mvx<zh<Dt®.frtiz> 0 
[ooo6] wmm<Dmm<DmmKm^xmumm(Dnmmtf^btev, mm^mmtm 

in vivo^*5v^-c^bu# ; 5*0^^Mi-^^M/5 s fe ; 5o v>mmmB&<D&m 
asiKH-cfeSo ^tL*-c\ s<—^y^m<D^m^m^~t&m^tix\s^m>m 

M&bL-Xfe, ^^f*(Lindvall et al. (1989) Arch. Neurol. 46: 615-31 ; Widner et 
al. (1992) N. Engl. J. Med. 327: 1556-63), thJ!fe}&W0i&M^^mh J £/l'74^(¥t 
:Je^8-509215-^<k|g ; #^¥l l-506930^£$g ; #ie2002-522070^-<k$g\ NT2Z 
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mfa<Dm&&8&£h~=L— ni/(#^9-5050554-)§-4M$\ n^mBM. 

^2002-513545^£$g), Mfc7-$tM&foftES%®B& (Kim et al (2002) Nature 418: 
50-56) m&^lfbfrlZo IsfrVtetf^^fii), K— s<$>m&=^— PVffctiK- 

[0007] *^MteiH^bFw^y|^a-n«^i:Si'»5^i 
L-Cf*. K— n^-C|Sa-t-5^n^^^Kn^^7— if(TH)#(Dit 

[0008] Lmxlate, ^^^<D^|f(Dji^(^^^^^^fl^H^^i"5^ 

-C}*, Lmxla(D^fe^tt^M^^C-CV^^^^0^^^,^$tV-CV^ (##fTOt 
S^Do Lmxlatf^M^J^queue co U rte(qc)^h^*D(t5^«#«^^^ 

B\%mz£tlZZ.£b%abtlX\< ^(##fFirm3-5)o Lmxla»^teJ3&#ffl^*9 

##ff:»l:Millonig et al. (2000) Nature 403: 764-769 

##f^i^2:Failli et al. (2002) Mechanisms of Development 118(1-2): 225-228 
^#fT JCitfc3 : Kitada et al. (2001) The 2001 meeting on Physiologycal Genomics and 
Rat Models 

##fT^fifc4 : Kitada et al. (2001) The 15th international mouse genome conference 
^#ITJCi^5: Kitada et al. (2000) f|17[!J 0 ^fc^Ib^#^fB& 
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[0009] m$&W'<— *>y>m(PDmmBmKmirz>±%tj:mM<D-- ota. 

^©-otLt, Lrp4(WO 2004/065599) &t^fr^itfc^65Bl 3 (WO 2004/038018 

[0010] K-/^^^^-n^fff^«#M^^«f^^W«fc^^, E12.5-^r> 

(N-RDA;representational difference analysis?i;RDA&(Listsyn NA (1995) Trends 
Genet. ll:303-7)^afe^(rDNAif>t^*(D^f— ^^^^^h^^^g^fej 
(WO 02/ 1 03007)) ^£«9|l?)5£Uc: 0 *IUttUc:ir>t<£>— o£L~C, Lmxla^— Ki~S 
cDNA$r/t/^#fetWi 0 Lmxla«r H 1ffi^^*M^^4tT(D^W#J^±^ 

(roofpkte)^, mm&xf^m^muirz-bfrm^tix^^ L^L&^fb, K 

[0011] Lmxlate, ilf©ltIlSIJi(DS^^^#lhm, ^mj&ft^&V vr3£ 
m^iP^£;ftTl^C 0 ^(Dj^ZlLmxla^ 4^cn<D^— £ttM&ofc3&^*— 
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[0012] ^mmn, M?fcmzmk\z^TmQ"v$>z 0 

(1) ffi^J#-^: 13!B*t<Di«8E?!l 

(3) e?ij##: i3mm<Dmmmm^hti:^AB^m^x^hv>^^hfj:^wr 

(4) ia^lj#^- : 1 5*fc« 1 7fB^(D^^@a^lJ 

<2> atfy^v^KflS, />&<£t>15±kS*^rr3. _h|B< 1 >fB«^)^o 

< 3 > (i) - (6) <d\ ^nti^mM<v&mmmfrbt£&mm^<D^myo 

^^bT^hy^^^h^^#TTvN^y^vx-r^^y^^ix^-^-K^W^i^^ 

(1) ge^J#^-: 13fEicO^«?iJ 

(3) lsmm^mmmm^^mu^KMvx^hr^^b^wr 
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(4) ge^lj#^- : 1 5*fctt 1 7tB«(Dmssa^j 

TIE (1) 2Nb (6) ©v frfl>fcfB<fc©T^ift6i#J^tt-t0>— ase^rjfl^fcSatf 
y^^K^^«^^^K-^^5>-m^^^-n^^J;^/^c«^(Z)Bti|g^J}a 

(1) SS^!I#-^: 14iE*t<DT^/g&SB?IJ 

(3) IS^IJ#^-: lSfEicO^ia^J^^^^itte^-^^-bT^hy^v'^^h^^T 

(4) ga^ij#-^: 16*^:^1 8fE«<DT^y^IE^iJ 

(5) IE^J#-^ : 1 6 Ifc/cte 1 8fEa^T5y^ia^J K$S\, NT 15glX (««©T^y 

(6) ia^^:15*fc{il7fE*(D^ia^J^^^®^^LT^hy^^^ 

h^^#TTvN^y^VX-r§i&Sia^J^J;«9=3-K$^cT5/M^J 

<7> rm(i)^h(6)(D\^irn^-mm^T^/mm^f^^(D—mm^h 
(i) ia^ij#^- : i4fE«c©T^y^ia^j 
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(3) ie^ij#^-: lsmm^mmm^hf^mi^imi^x^hv^^h^m^r 

(4) ss^ij#-^: 16*^^1 smm^r^mnm 

(5) E?IJ#-^ : 1 6*7h« 1 8fE«<DT^y @£IE?lJ tC*3V ^ l^b< J«Mtf>T$/ 

#A, mm*fc^#^P$tL/cT5y^BB^J 

(6) @a^lj#-^: 15^c«17fB«(D^SBa^J^^^3t^^L-C^hy 

<8> -^mmfrbtezm^^wK 'j>te<khmmi,fz6T$;timm&mirz> 

(a) TIE (a-1) frtb (a-6) <DV ^^-fS«<7)^SE^J{-fB«(DV >i* ^(DifiXIE 
(a-l) IE^IJ#-^ : 1 3fE«(D^IE^iJ 

(a-2) SE^lJ#-^: 14fE«(DT5y^@E^J^^^§^y-<^K^-Kb7c^@E^J 

(a-3) @e^j#-^- : 1 3tm<Dm.mmm^%i&mi L kmvx^v 

T-Cv^^y 3i&SIE?iJ 
(a-4) IE?IJ#^- : 1 5 l£7ctel 7tEft<Z>*£SIE?iJ 

(a-5)IB^J#^:16*fc«18fE<c^T5y^@E^J^^§^y^°^K^— KLfc 
i^SBE^iJ 

(a-6) U^m^r: lS^c^lTfBic^ffl^J^^SS^^^bT^hy^v 5 ^ 
>-h^^#T-CvN^^y^VXi-§mSIE?iJ 

(b) LmxlK Nurrl, Enl. Ptx3^iTJ?TH^)^^^^j:(93l$R$^l*fc«lS^C(Dit 

^^(Dfe^s^^^LWhy^^^h^^T^vN^y^vxi-^/Ky^yw^- 
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Sr^if . -bIB < 9 > mM<Djfm o 

< 11 > (b) X@^*5V>T, mn^tlfcmB^LmxlK Nurrl, ^fcteEnKZ^-f 
(a) TIE (a-1) frtb (a-6) ©V >T ^^-fS«<7)^SE^J^fB«(DV ^ ^(DifiXIS 
(a-l) E?!|#-J§- : 1 3fB«(D^«IS^lJ 

(a-2) ss^ij#-^: i4mm<DT^ymmmf)^^v^<y°^^—^vfc^mmm 

(a-4) IE?IJ#^- : 1 5*^ttt 17|B<fe©ifiUE^J 

(a-6) m?m^: i5^tcm7mm<D^mmm^hf^mi^KM^x^hv^^ 
T^hy^^^h^f^T^vN^y^vxi-§/Ky^^^^K*f'{*^W$tLfc 
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< 13 > * o y^w-w^ 4>fj:<bhMM^f'i5^m&^t?m.mm-v&z>, _lie 

< 9 > 7^_hfE < 1 2 > fE«<D^fe 0 

<14> _h|E<3>^fc{*_h|B<4>|B^<Z)^;^i:, Lmxlb, NurrK EnK Ptx3, TH 
<15> ±fE<3>^fcte_L?E<4>fE<ctf>t£^:, Lmxlb, Nurrl, EnU Ptx3, TH 

(a) TIE (a-1) fah (a-6) <Dl ^-f ^^fEiK^T^/^IE^fcte-^tD— §Ria?lj7^ib 

(a-D mzm^: i4mm<7)T*/mmm 

(a-3) IE?IJ#^: lSfEm^^SBE^J^^^^M^^^^LT^hy^^^h^^ 

TTvN^y^VXi-§^SIE^J(-J;«9=3-K$^fcT$/M^J 

(a-4) SE^IJ#^-: 16*fc«18fE«<7)T5y^Ba?lJ 

(a-5)Ie^lJ#^-:16*fc«18fE«<Z)T^y^gE^J^V^Tl^ : L<«mW^T^ 
(a-6) IE?IJ#^-: lS^fc^lTfEicO^IE^J^^^^itf^^-^^-bT^hy^v 5 ^ 

^h^^#T-e/N^^y^vxi-§^ie?iJ^j:«9^-K$tbfcT^y^IS^J 
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(b)Lmxlb, Nurrl, Enl x PixS^Xmrn^h^m^M^tifcl^tci^Wc^M. 

< 17 > £ib^(c)DAT:feJ;<^ ADH2^^^$tvfc— ^L<{»^it^<7)fe 
±fE<16>fE^O^-fefeo 

< 18 > (b) X®^*5V>-C, m%l£frLtcMte7-fcLmxlb s Nurrl, ^fc^EnlCOV^T 
iT%jfW:-?&oX, (a) TIB (a-1) frb (a-6) <Dl >Tfttf>fc!Bg^T^&Emfcf* 

(a-1) IS^IJ#-^: 14ffiift<DT^y^IE?IJ 

(a-2) IE^lJ#-8-: 14|B4feOT5y^IE^J^*5V ^Tl^L<^»f@^T^y^^^: 

(a-3) ie^ij#-^: i3mM(DMmmfrbte%mm^n^xxhv 

(a-4) m$m^: i6~nfcm8mM<7)T^ymmm 

(a-5) ie^ij#^-: i6^tcm8mmcoT^ymmm^m ^xim^tz&wcm&T^ 

(a-6) mtm^r: lS^^lTfEicO^gE^^^fi^^^-bT^hy^rn 
>-h^^#T^vN^^y^VX-r§^IE?iJ^J:<9^-K$^fcT$y^IB^J 
(b) DAT*5 «ttJ« ADH2/^ib«l£tLfc— f»^(D»^(D^S^^>?fb 
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<20> — SPE^Jd^S^y^^K^, ^>^<^5S^bf'6T^y^a«^#i- 
5, _h|B<16>7!r^_h|B<19>|E^<D^fe 0 

<21> _hfE<7>^7"c^_h|B<8>|B^<D^:^i: N Lmxlb, Nurrl, EnK Ptx3, TH 

LT^hy^^^h^^T-^vN-r^y^vxi-^^y^^i/^Ki:^^, Kw?* 

<22> ±|E<7>*7bfi±IB<8>^ife<Df<:^^ Lmxlb, Nurrl, Enl, Ptx3, TH 

< 23 > K-/^yl^a-ny^bii^l©^^y-^y^fetfcot, 

(b)»^«^M$-fr^»BiffBiHJ3a^, ^t© (b-D - (b-6) Kmm<D\,^~m 
d^^ga^j^^^§»^^(D^^^^^bT^hy^rn^h^^#T-e^^^ 

(b-D e^j#-^- : 1 3mm,<Dmmm 

(b-2) E^J#^-: 14|B*©T^B6E^d^*5^y^^KS:=i— KbfcSe^E^J 
(b-3) 13fBm^^SBa^J^^^5t^^^^-bT^hy^^^h^^# 

r-evN^^y^vx-r^^ia^ij 

(b-4) m?m^ : 1 5TfefcfS 1 7tE*<Di£ffl?iJ 

(b-5) ia?ij#^- : i6*fc«i8fEic©T5y^ga^j^^^§^y^°^K^— Kbfc 

(b-6) IS^J#-^: 15*fcfil7fE«c(D^ia^^^^§itfs^-^>ffbT^hy^v ? ; n 
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( c ) unxi&&¥<Dm^mmmto£tii£Wk&iz. mm^m^—^^m^^ 

<24> m^u^v^^<thmm^fci5^m^nm.mmm-vh^, ±m 
<23>mm<7)jj®ko 

< 25 > v—^v^M^^-riiy^immum(D^)—^iy^m^<>x, 
(b) mm^w&mk^tcmcDMmmm^ tib a>-i) a>e> (b-6) <d\ >t ^^ie 

(b-D se^m^-: i4mm<DT^/wtun 

(b-3) mym^r: laiBft^mssa^d^^ft^^-^^-LT^hy^^^h^^^ 

(b-4) IS?IJ#^-: 16*fc{*18fE«c(DT5y^ia^J 

(b-5) IS^lJ#-8- : 1 6 1 8fB*!c<DT5/g§ia^J ^*3V ^X l^b< {«M<Z>T5 

(b-6) ie^ij#-^: lS^cfilTfB^^SSB^^^^^^^-bT^hy^v 5 ^ 

^b^m^rx^yy^^i-^mEm^xv^-^nfcr^/mm^ 

<26> -gBia^k&wy^:/^K^ />/K^}S^b7t6T$y^as^#i- 
3, ±m<25>mm<Djfm 0 

[0013] [g|l]K— a— vi^^— Mfc^-^Pv^tKc^v^— if (TH)<D~^i? 
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£f}\ Vd^VL^baiV^i^^h^v^a^^fofCo MesrlE^ffiCmesal), D:H4M 
(dorsal), DL:"WMM^J (dorsal lateral) , VL:BMM^J (ventral lateral) , 3fcT*V:flHW 
(ventral) 0 

[|H2]Lmxla, Lmxlb, NurrlRt^^n^^tKn^^— 1f(TH)<Z>mRNA(Z>-^r>^E12.5 
[03]Lmxla^TJ?^n^^tKn^^7— if(TH)^^^^S(D^^E12.5^Ig^*D^ 

[|!|5]mouseE12.5^JiaiC^(t6Lmxla(D^^^T^BrdU(D^«9i2 t ^^^^-fe&-e 
[g|6]Lmxla^OTAT mRNA<DM£|£7 0 ^^fl^&ftSlilgiSrin srtu/^fZfV 

-To 

[El7]th^Wf«^^(t5Lmxla(D^^RT-PCRfe-e^ffib^m^i-« 
"CfeSo SN:lifC(Substantia Nigra), Pu: $^(Putamen\ CC:^CJTOSC(Cerebral 
Cortex), Ce:/J\Bg(Cerebellum), Hi:#5l§(hippocampus), MO:®l (Medulla 
Oblongata) , Cn-.W^W. (Caudate Nucleus) , ,K.T*Po:JiSflS(Pons) 0 

1"„ Lmxla^^T(D^k^|^(©K— ^^5>-0^^^— n>-^^mi-6^#X.e>^Co 

[ooi4] <-^— ^y^^u^K^ 0 ^— :/> 
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X%%h<DX2bZ> 0 Lmxlami^CO^mmmt y Jk^Xh^o 09&fi, -^^LmxlaCD 
BE?UJ3\ Nature 403: 764-769(2000), Nature 420: 563-573 (2002)^t^Mech. Dev. 
118: 225-228 (2002M<DJcHk&^M1rZ>Z-b&X^, GenBank ^Accession#-^- 
NM_033652£LT3£@:£;hrCl^o ^cthLmxlafi. Gene 290: 217-225 (2002)^fR 
^£ftrCV^ 0 thLmxla(DyV^Ba^!jf*GenBank Accession##AH011517£Urg 
M&tlX&V, 6AmMfc (GenBank Accession#-5§-NM_l 77398) ^<DT4V 7*— M> 

m^nx\^ 0 

[0015] rrT% IV— J^y^^^K^n— ^jbfe, Lmxlait^CD^m^ffii-^ 
^^^^^^J:< N ^^(D^^iyy^^(DNA)*/t«y^^(RNA)^(D^^ 
fcte^*^lb&3«^#:£jf i~ 0 r*IcDNAtEfin situ^^y^Vfif — 

Jfe— ^^cDNAt>^*tb5o |a^ c ^ 1 ®RNA(D^m{-*5V>T#^^LV^^^— 

§-7— ^y^w-w^n— ^ltj*, rna^h— /(Mt'p- zf)*m-fz>z. 

NP_387501.1iL-CGenBank^^^tL-C*5»9, NM_033652<DlE^IJcK 220#Sj&>£> 
1368#g(DitS^-?:<D=i— K^-Cfct). J^^K^E^M^: 14^Ut, * 
fc, thLmxla<DT^y^@a^(Jt<^^l-efet9 (GenBank Accession#^- AAL82892.1^) 
, ^^^ga^[J^ia^!l#^:16, 18^Wi 0 
[0016] Hit* ^^©v-*-j]fy^i/tfK^-^14, ^t^^tl, MZ-tt. 4- 
Tir^vVv^vV, 5-(^7/V^^tKndr^^/V)r>y^^, 2 ' -O-^f;^ vV. 
5-#/V#^y^/VT5yy^/V-2-^?y^>\ 5-^7/V7K=ar^^/VT5y^^7V^y 
S^fcKn^ys^ 2 , -0-y^/K7V-fK'>yv ? ^ )3 -D-^y Yiy;v^^iy> 
, 2'-0-y^VW7Vv^ -f/v^ N6-^y^>~r—/VT7Vv'>\ l-y^/V-TyVv' 
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TS*S>^ 2-^/VT^»^ 2-^f;v^7/^y, 3-^/U^i^>^ 5-*<?/V*S? 

/vy^/i^-^^yvV, s-yj^r^yv 5 ^ 2- 

^^/v^^--N6-^y-^^^/vT7 s Vi/^, n-((9- £ -D-y^y^y^/k-2-y^/p-y^- 
y°yy-6-^/v)^7/w^^/v)h^^-^>-, n-((9- /? -D-y^y^yi//v^y^-6-^r/v)N- 
^/i^/w^-M-Obv;*-— >\ ^y^y-s-^-^^g^^-y^-zv^^/v. <>y 

^-/V-2-^^y^y, 2-^9V^>, Ar^JrVWl/^ 5-^/U^V^>, N-((9-/3 
-D-yy$7yyz//uy°}) 1^-6-4 /^/^^Mhu^r^^, 2 ' -o-y^/v-5-^/v^y 
v?>\ 2'-G-^Vl^y> ? >\ r7-f^>i/>-, 3-(3-T5:/-3-^7/V#= 3 rv'y 0 PtVV)^y> ? >' 

[0017] &%&W<D^— aKU^W-^KT'n— K-/^yl4=a-ny#16«||: 
^^i-^LmxlaOmRNA^+BM^J^^SlE^J^tfo ^^LmxlafDcDNA 
(D^SSB^Jf*GenBankT^'fe5/v'3^#-^NM_033652tb-r^^tl/T*5?). 
#l&BE#l£rBE#l#-i§-: 13^Wh 0 ttcDNAlC^UT+HltW'&E^ISr^rrSaKy^ 
w^m, «0J(D^-^-^y^u^Ky o n-y^b-C^ffl$tb#§o $£>fc, 
-^r>^Lmxla(DT5y^@S^lJ^GenBankTyir5/^3^#-^NP_387501.1<kb-C^^$ 
tl/TV^dS (ia^!l#^: 14) , •?rtb^3— Ki~5it^BB^Jfi±3^0GenBankT^*fey^ 
3^-^-NM_033652(Di^Sia^J (BB^J#-^: 13) fcj&nfc-C, »^Bf-^(D^m^J:?) 

hy^^^h^^^TTvN^y^Xi-^^gE^J^^MW^^y^yi/^Kt>^: 

l^#^th^oV^Lmxla(DE^J^^i^tt-C*3«9(ga^J#-^:15, 17),fch 
Lmxla<DmRNA^^bT^MW^Ba^J^i-^^y^^W^KJtt«^y^^W^ 
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[ooi8] r^-c, ^ ^mmm^M^x^m^iti^ m.mmt>mm icmlx^^km 

<{*90%, $^>^0^b<fi95%J^_h(^!jx.^, 97%, 98%*fcf*99%) ^^(^ot 

ttz. mmt^^v^^^V(Dmmnm\^(DrT^>(A)KM^x^>(T) (rna 

lKl±c7>^^@a?ijW-</V-e(7)^B|Kltt^, ^!lx.^BLASTT/V^yXA (Altschul(1990) 
Proc. Natl. Acad. Sci. USA 90: 5873-7) \Z.£oX®:feirZ>~b&X%& 0 ^(DT/V=f]) 

x^g<5v ^tim.mmmco^ m^^^r^t^^vi^yj^tx^x^ blastn ( 

Altschul et al. (1990) J. Mol. Biol. 215: 403-410) t^^flX^, ^r— 

7*tmM<Dnim<Dmm^&fc^&(DKmmir&^btfx^& 0 m 

VfW£M%vM£\Z.^^Xtt^ f#J;U*\ http://www.ncbi.nlm.nih.gov. ^Mir^t 

&x^% 0 

[0019] Lmxlaim^/^^^T-fy^— J^miT^v^mW-^^^^n^ 1 ^ 

^<^j;5^T^y^-^^Ti/y^^m#:(D^^m^?)^y^^-K 
h^m^-^-^)^v^Y^n^b\^xmm^^t^x^ 0 *fc. ±m 

#<o#^, ^hy^^>-h^^^y^Vif-^3^#T-e>^^i-§ 

^^-n^#MWt-^?a-r§Lmxia^-Ki-§^sie^j^^^^^y^y^^K 
^^LT^hy^^^h^^#T^vN^yyvxt-^^ie?ij^'a-tp^y^y^^ 
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* , — yhy, -\r^f\ t^y^cDib^icDcDNA^^y— 

^ [fMolecular Cloning, A Laboratory Manual 2 nd ed.J(Cold Spring Harbor Press 
(1989))«r#fl8t*5££tf*T?t5o rfiJR©cDNA9>f^9y— RXJ^fyJ^-f^V 

[0020] £*T. «t«9^W>fecDNA9-r^y — ©tfsJJfcoV ^Ttft Wi^o £i\ Lmxla^ 

n& mmm^h^r^>mm^(chirwm et ai. (1979) 

Biochemistry 18: 5294-9) , AGPC?£(Chomczynski and Sacchi (1987) Anal. 
Biochem. 162: 156-9)^©4^I©^fej!:J;?)^RNASrH5S*t"5o ^V^T, MMUt^ 
RNA£*9mRNA Purification Kit (Pharmacia)#^fflV^-CmRNA^|fMi~^o *fcte, 
QuickPrep mRNA Purification Kit (Pharmacia)<Dj;5&, Hl^mRNA^I^Mi'Srt^O 
^yhSrfUffiLTmRNASr#Sr.4:t>-C#So Jfcfc, nbthfcmRNAt)*bmfc'¥Bm&m 
V N TcDNA^r'o'^"f _ 5o AMV Reverse Transcriptase First -strand cDNA Synthesis 
Kit (^h^Jim^X^cDNA^fDf^fD^ybh^m^tlXi^o 
tlX* cDNA{*PCR^Jfflbfc5'-RACE^(Frohman et al. (1988) Proc. Natl. Acad. 
Sci. USA 85: 8998-9002; Belyavsky et al. (1989) Nucleic Acids Res. 17: 2919-32) 
(£j;«9-g^ RXfm^U^X^XW *7c. ^#<DiftlVDNA5MV^y— ^i^M^T 
%>tt#>K^ ^y^^^^tMaruyama and Sugano (1994) Gene 138: 171-4; Suzuki 
(1997) Gene 200: 149-56) m<V<&^^fe%Um~tZ>~bhX^Z> 0 _L3£<DJ;5^L-T 
#^>^7tcDNA«, il^^^^-fp^a^-iAtfo 
[0021] ^mm^&tf&s^yj^H ->3y©^tLtii, X SSC, 0.1%SDS 

„ 50°C_k T2XSSC, 0.1%SDS, 42°Cj, llxSSC, 0.1%SDS, 37°Cj , X'O^hV^^- 
>-h^#^UTr2XSSC N 0.1%SDS, 65°Cj, ro.5XSSC, 0.1%SDS, 42°C]R^ 

0.2XSSC, 0.1%SDS, 65 0 cj#^#^#tf^^^-e^§o i^iwm, 

Rapid-hyb buffer (Amersham Life Science^JH^^i^L-T, 68°C-e30^^i^_h 
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yN^y^K^^*, ^r<Z)^2XSSC, 0.1%SDS^r, ^&^20^»*#^3[ItfTVN 
, g^TlXSSC, 0.1%SDStp, 37r^20^»ftif^3[etfTV\ *iH-lXSSC, 
0.1%SDStp, 50°CX20ftm<Vffift&2\H]ftyZ-tftX%& 0 ^<vm, #l£fr£ 
Expresshyb Hybridization Solution (CLONTECH)tp, 55^^30^^ W i^/vf^ 

hU 2XSSC, 0.1%SDScp, ^M-e205>^^^^3[Hl, 1 XSSC, 0.1%SDStp 

, 37 o c-e20^ra^^^i^T5^^-e^o -r-e, ^w^^y^^- 
RTf/^zfyy^n— ^3^<z>?m^6o°c, ^h\^bV>^>h^Wti.xm8X: 

<D^(Dm<7)%sW&lmUkU LmxlacD T^y^— A, T^y^y^Mf*, RXimM^ 

[0022] /N^y^Vif — ^a^cDplffl^^jlll^oV ^Molecular Cloning, A 

Laboratory Manual 2 nd ed.J(Cold Spring Harbor Press (1989), #tCSection 
9.47-9.58), IfCurrent Protocols in Molecular BiologyJQohn Wiley & Sons 
(1987-1997), #^Section 6.3-6.4), IfDNA Cloning 1: Core Techniques, A Practical 
Approach 2 nd ed.J(Oxford University (1995), fco l^C{3# ^Section 2.10)&r 

mm-rzz.b&x^Zo ^y'yyvxi-wy^yw^K^L-cte, ^^LmxiacD 

^SBB^J^*fbT^<^50%J^_h, 0*L<«7O%J^±, $^^0^L<{*8O%J^ 
_L, X<0»^.V<m0%U±m^U^ 95%J^_L, £fbt-te96%, 97%, 98%*fc«99 

IWI^ttte, m—CO^m^CO^^tm^KBLASTT^V^MAhschul et al. (1990) 
Proc. Natl. Acad. Sci. USA 87: 2264-8; Karlin and Altschul (1993) Proc. Natl. 
Acad. Sci. USA 90: 5873-7)K£oX®:fe1rZ)Z_b&X%Z> 0 _Uz!l<D:^IE^J^ol> 
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fm — tt^Si-^TbfeO^n^AirbTBLASTXCAltschul et al. (1990) J. Mol. 
Biol. 215: 403-10)^H^$+xT*5«9, T^m^^/^X<Dm— ^^^^tl^bKm 

m nsm-eh&o Mci^m^m^m^^^xi^cm^tcx^ htt p: // w 

ww.ncbi . nlm . nih . go v. M ^ b. /5 s X^ <5 0 
[0023] -^(Dft^ itfs^-itit'gSWCPCRXCurrent Protocols in Molecular Biology, John 

Wiley & Sons (1987) Section 6. l~6A)lC £ «9, Lmxla<DT4y7*—J*RXfTuyy^ 

mmm&m{z.7°74^-$:miu ^a^-, ^r-y. y 

[0024] ^y^i/^K<^sia?iJ<»TO, 'Kfflo^m^i^iB^j^r^-r^^^i-J;^^ 

$\Z.\-£, i^^^^^K^— ^(Sanger et 
al. (1977) Proc. Natl. Acad. Sci. USA 74: 5463)iZXK>^Mi~^b^X^^) 0 *7t, 

[0025] ^7— ^y^W^K7 0 n— ^^LmxlaO^m^MW^ 

m-f-3-^-e#tUteV >~ _hfE(l)Lmxla(DmRNAt^M6^^ia?IJ, 
(2)Lmxla(Z)T^yM^J^='— Ki-^ffl^J^^MW^ffi^J, RXl(3)Lmxla(D 
mRNA^^LT^hy^^^h^^T^v^^y^VXi-§IS^J(D#^ie^J^p(Z) 
^*<^^L/cl5^^ti>^BB^J^^^§* 0 y^^^^K^^^tvSo ^ 
J;5^^<^»L/cl5^S^Mm@E^^^^§* 0 y^^V^K^. Lmxla 
mRNA(Dm^^Hiir^fcib(Dy P ti—7\ Lmxla mRNA^Jf i|iSLT^ti]-r3fc#><£> 
PCR*fc«RT-PCRffl^7^-i:L-TflJffli-§r^^^§ o jj§^\ ^o-^tLt 
^fS^l-feU 15-100, 0*b<«15-35jlS|(7)^SJ;«9«^$ttfc^y^W^- 

—tvxmmir^m^a-i, 7$v*?u*^}?<D3' mm<Dm&&mt&t*rz>w&\te 
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Lmxla mWiAlZ.ttLX'^&VyjX'i'ZZ.k&'VgZo 
[0026] ^m^—^—y^V^^^y^—y^ Lmxla&mmirZ>mm£<0±.7£<D^ 

[0027] <#iflc> 

/Hftfts ^r^^Wfc, ^^^^#:(scFv)(Huston et al. (1988) Proc. Natl. Acad. Sci. 
USA 85: 5879-83; The Pharmacology of Monoclonal Antibody, Vol. 113, Rosenburg 
and Moore ed., Springer Verlag (1994) pp. 269-315), tH^fr, ^WMfetftifc 
(LeDoussal et al. (1992) Int. J. Cancer Suppl. 7: 58-62; Paulus (1985) Behring Inst. 
Mitt. 78: 118-32; Millstein and Cuello (1983) Nature 305: 537-9; Zimmermann 
(1986) Rev. Physiol. Biochem. Pharmacol. 105: 176-260; VanDijk et al. (1989) Int. 
J. Cancer 43: 944-9), MtJ^, Fab, Fab\ F(ab') , Fc, Fv^OtfifcWt K&1%~$3vZ> 

2 

mW<Dtrimt. 0 -^f^h^-if, v/^-^ISf, GST, 

miGFPmt^M&m&mkisxm^x, ^m^m^^mmx^x^-ir 
}f^^m^x^m<Di(km. niJfc&?TV >#s £5 fc$tmirz>z.bhx%z> 0 

[0028] &ftm<D#im*. (l)Lmxla3WS j y-(E?!l##: 13, 15, 17) fc«fc»J=»— K£*t3*Ky 
^°^-K, (2)Lmxla^y^^K(ie?IJ#^-:14, 16, 18) , (3)Lmxla^y^^K(IS 

5«##:i4. i6, i8)<DT^;mmmK&\^xm\^<temmm<DT^;m&xik,ffi 
a, m&&tctemn£frLtcT^;mmMfrbt£z>tfv^?-h\ ^Lmxiait^^ 
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mmm^m^-:i3^ 15, 17) ^mw^mmKMi^x^hv^^h^m^rx 

(D^v^^(D^ib<D^^mmvn^m^m^x\^-nm)i. mz.t£. & 
t£<th$T^;mm&*mir^v^^Ymx.\£, 6, 8, 10, m^m^r^/msk 

*^_h), <DX^tbfi^cttl^X¥fmtfytettfcXfoZ> 0 
[0029] ttmnttffi*. Lmxla#y^^K^b<{«(Dilf^, Tfe/fcri-tfrLkSSSm-rS 

JBvvct>J;v\, 

[0030] fck ^^^S^(D^^Lmxla^^^(D^T:#:^#§rt^(DrLmxla^y-<^Kj 
£UT#ff 6^i!^-e#6o *7t, LinxlarfV^^V&Ml&lrZT^ymmmittmT 

[0031] ^^(Dfcfc&n%f'ib<VLmxlatfy^^m^ Lmxla(D^Li^tt^L-CV^tb^^ 

«tc ^Lmxu<DT^/mmmK^xmv<i-immm<DT^/mmm^x^ n 
a, Em^c«#^$^cT^y^sa^j^«#y^^K^^$tt^o ift< 

^y^y^R^5u<^y^:/^K^c^ 

Mark et al. (1984) Proc. Natl. Acad. Sci. USA 81: 5662-6; Zoller and Smith (1982) 
Nucleic Acids Res. 10: 6487-500; Wang et al. (1984) Science 224: 1431-3; 
Dalbadie-McFarland et al. (1982) Proc. Natl. Acad. Sci. USA 79: 6409-13) 0 

fi«fc*3vvr, ^(Dm&m<DUMm:mm^tLymx\ m^-m^m^r^m. 

ZLb^Xi^Z) (Molecular Cloning, A Laboratory Manual 2 nd ed., Cold Spring Harbor 
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Press (1989); Current Protocols in Molecular Biology, John Wiley & 
Sons,(1987-1997), Section 8.1-8.5; Hashimoto-Goto et al. (1995) Gene 152: 271-5; 
Kinkel (1985) Proc. Natl. Acad. Sci. USA 82: 488-92; Kramer and Fritz (1987) 
Method. Enzymol. 154: 350-67; Kunkel (1988) Method. Enzymol. 85: 2763-6) 0 
[0032] jZ&m<?>&tfcte1Z. Lmxl a m^^<D-mcMl^X¥fmttttfoh^tl% 0 

8. io, i2i&.m57^;mj%&$i±)bm— (Dmm&^-tztfv^^mftxhZo 

mz.&$H,\m}fbL-Xfe, Lmxla<DT5/«k ^/V^iy/V^j^m^V^^V 

m>f&mfz>z.btfx%z> 0 a^y^Rxia^v^^mmm, ammmmnm 
, hAWs-h&titmm. & mmsmmm. mmffi&mm. m&mm&m 

^^(^^^^/^^'^^^^"^^^(Kyte-Doolittle (1982) J. Mol. Biol. 157: 
105-22) „ ^^C«it^Wi"^^"Sx(Chou-Fasman (1978) Ann. Rev. Biochem. 47: 
251-76) iCXV^fel^ ^blC^l/t'^—p—y'viSf^MAnaL Biochem. 151: 540-6 
(1985M/c^®V>^°^K^^b^(Z)^tt^am«PEPSCANiSfe(#^BS60- 
500684^£mm<D^mz£K)mmir%Z.btfX^Z> o 
[0033] Lmxla^y^^-K. RTftfV^^Wm^ Lmxla^£?lrr3«. ffiMltfctZ 

m^x^(D^im^mm^m^\^xmmir^b^x^ 0 4&R<Dm.&*m 
mx.&m, 4k¥ftt£&)$&mz£mm:~rz>zbh~e%z>o m%-&. Lmxia^y-^^ 

Kgrin vitro-e§^i~54i'n\ in vitroh^^^l/— ^> (Dasso and Jackson (1989) 
Nucleic Acids Res. 17: 3129-44) ©^ftCfot, M&&^^&^WiWft<V%kX 

tfv^T-v&w&irz^b&xzZo *tiKttL>x, m^m^x^v^f^h^m 
im^, mm^m^.m^mm^xmmm.^^—Kx^nmm-r 
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[0034] ^y^ 0 ^K^m$^fc*6cD-<^— bL-X, =i^h\ •M/V*, ^ 

TV5i-7T—i/W>?>M* <D&M(D<<?#— S^/^-e^S (Molecular Cloning, 
A Laboratory Manual 2 nd ed., Cold Spring Harbor Press (1989); Current Protocols in 
Molecular Biology, John Wiley & Sons (1987)) 0 *<#9~- tefljIJ^PIE^J^TU 

^mmmmmmr^^ti^ 0 ^x\ mmmmitte. m^mmmmtt 
^-efe«9^ijffl-e#§ 0 ££>^ ^^^cy^-(D#ip, him=<k^(atg\ 

KMTAA, TAG^c^TGA)(Dif A^ToT^ \ 
[0035] in vitro^*D(tS^y-<^K(D^?a^Brt^^i-S^^^— irLTfi. 

pBESTtPromega^^-TS^^-e^ M&1tofofe±itttf%&&\£&Ut 

) 0 ^m#-e*>tbtf, aiRL^^iciiL^^— x^^— ©#^©^tA*- 

«^<Di#^BJS&^ (COS, HeLa, C127, 3T3, BHK, HEK293, Bowesp^/— ^#HJ§& 
, ^xa-v, Vero, Namalwa, Namalwa KJM-1, HBT5637 (#5flBg63-299J§-^fR) 
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3 0 HI]^)(D^#:rt(Susumu (1985) Nature 315: 592-4; Lubon (1998) 

Biotechnol. Annu. Rev. 4: l-54^#flB) , MW^lCfeV^^^S 
^^^^^fe9Lmxla^y^^^^K^m$^7h*^flJffl-r§^i:^-e^ 

[0036] ^(£>DNAtf>iipAfcfc, $IJ^*^h^lJfflb7ty^f--ifSJS^J;«9 ; fT5^^ 

# 5 ~Cc* r <5 (Current Protocols in Molecular Biology, John Wiley & Sons (1987) Section 
11.4-11.11; Molecular Cloning, A Laboratory Manual 2 nd ed., Cold Spring Harbor 
Press (1989) Section 5.61-5.63) 0 £fc£^a£L\ ^ffl-T^^^K^MSS 

Bl$iirZ)Z.b&~C%Z) (Grantham et al. (1981) Nucleic Acids Res. 9: r43-74) Q Lmxla 

tfy^y°^&m%.ir%m^n, Lmxia^y^^K^— ^ir^v^u^^m 
[0037] m^mnmmm^ mm^fzmmzm^fz^(D&mz£*)ft% m%.&. mmm 

J^^^i - ^^, DMEM (Virology 8: 396 (1959)) , MEM(Science 122: 501 
(1952)), RPMI16400. Am. Med. Assoc. 199: 519 (1967)), 199(Proc. Soc. Biol. Med. 
73: 1 (1950)), IMDM^^igJ&^Bl \ !&^a£C^JJ£j£lfiLfi (FCS)^COjk?f 
#PU pH|tJ6-8, 30— 40 o C^*5V^T15— 200B#^tfr^^)^^fT5-i:^-e^o * 

^m. !&mzi£^&^xmm<n&M&ft<>fc<Q, m^Rxfrnw^n^tc^-r^tm 
x%z> 0 

[0038] mi%. m^m^mm^x^m^tifcLmxia^v^y^n^'r , ^ku^^k 
, mmm, m#r. &mtm. tmttm. ^mmm. m 
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l^^^-^n-^h^^— 4fdS^d9I"CS>5 (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual, Marshak et al. ed., Cold Spring 
Harbor Laboratory Press (1996)) 0 ^flb^-^'fgfflLT, HPLC, FPLC^CDW^? 

v^by9^—fc£Vm&n<DmM&ft5z.ttf~e%% 0 $JxJ3\ GSTi^g^ 

^/^7AMV>^»^^f|jffi-e#§ 0 Lmxla^y^^K^gfe^S 6 JC^TM 

[0039] ^^S5l5(D^y^^K^(7)^aWtt«^S^V>T»®b, «0j!(D^L#:^# 

if^(D^^fflV>T{^fpi-§r^-e^^ 0 — ^ Lmxla^y^°^KOif>t«, -hi& 
(DLmxla^y^^Kt^#^b^^tJ ? itf^X'^^^^^PX.-C, 

[0040] K-^^I4^a-ny#lW^^P-«fttt, #!lx.^ mUZntc 

Lmxla7Ky^^K*fc^(D8ff>H-^ ^^^J^CT^^^bir#^nt?Ll!]^^^ 

tt, i^f^felJ^^Phosphate-Buffered SalinetPBS^fcte^JS:^*^^!:^, 
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'HfflO^^J;«9S!lSi-^^^J;«9«mi-6^^x*#6o Stettin JfiL?t^O^(D 

;fr$fe£L<T\ 0fl£.fi|TCurrent Protocols in Molecular Biology j](john Wiley & Sons 
(1987) Section 11. 12-11. l3)$&M1rZ>Z.b1>*'T?gZ>o 

[0041] T/vtfifc&m^LlrZtcisb fcri, £-f , _hjfc© £5 ^bT&^bUb 

. Milstein(D^^ (Galfre and Milstein (1981) Methods Enzymol. 73: 3-46) ^PCT 

» MtfctfttZjj&bL-X^ [fCurrent Protocols in Molecular Biology JJOohn Wiley & Sons 
(1987) Section 1 1.4-1 l.ll)&mmirZ>Z.bhX^Z> 0 
[0042] /M^yK— •^'ftil, M^EB^/V^i^^^-frfcthy^N^^in vitro-C 
^Si^^fflV ^T^f^b, ^y^N^th^5fe(D^n— ^fflMU266^)£iS^U 
th^L#:^S^i-^^^yK-^^#?)^&(#iaBS63-17688^#)^J;oTt># 

WO92/03918; WO93/02227; WO94/02602; W094/25585; WO96/34096; Mendez 
et al. (1997) Nat. Genet. 15: 146-56^0 0 s^yW—^&^^^lt^Xfe, ^Cffc 

^m^ir^v>^mm(D^mmcWM^^mAvx^mtir^m^mifh 

[0043] ^fc, m^m.^&mz£Vm*&W^-f-%~thX^% (Borrebaeck and Larrick 
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(1990) Therapeutic Monoclonal Antibodies, MacMillan Publisheres LTD., UK#M) 

j£1$m^bfab?J:&Wktfitfc&mfhtlZ> (Jones et al. (1986) Nature 321: 522-5; 
Reichmann et al. (1988) Nature 332: 323-9; Presta (1992) Curr. Op. Struct. Biol. 2: 
593-6; Methods Enzymol. 203: 99-121 (1991)) 0 
[0044] ttfoWiKfe, ±.m<D7$V?v—^tt\tty?v—^/i'ffifc$:/</<4^, <<Zf*S^ 

mu^m^^xmi^^m-m^ir^th-^mxh^ico et ai. (1994) j. 

Immunol. 152: 2968-76; Better and Horwitz (1989) Methods Enzymol. 178: 476-96; 
Pluckthun and Skerra (1989) Methods Enzymol. 178: 497-515; Lamoyi (1986) 
Methods Enzymol. 121: 652-63; Rousseaux et al. (1986) 121: 663-9; Bird and 
Walker (1991) Trends Biotechnol. 9: 132-7#f?f0o 

[0045] mmvtfcma^ -#Mtttfc#(BsAb\ ^T^vw^^tiSo 

tt^^,(i)M^#Mttw*t#:^Sri|gttyy*--(a!9ftfWi^yyyy 

^ir^Jfm (Paulus (1985) Bohring Inst. Mill. 78: 118-32), (2) W&b^JVv— ^/V 
tfiffc$:ftmirZ>^4y*W— -^iS^-r3^iKMillstein and Cuello (1983) Nature 
305: 537-9), (3) m^^J^—^^mt-^mmimmMi^ (4ffilg<^DNA) 

^ttf|55> : Sr^-ili~S^'^(Zimmeremann (1986) Rev. Physio. Biochem. Pharmacol. 
105: 176-260; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9) ^fcJ^fN&t'S^ 

Holliger et al. (1993) Proc. Natl. Acad. Sci. USA 90: 6444-8; EP404097; 
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W093/11161#M) 0 

[0046] &{bATmitmK<DmMRxmm&. 7n^4^Am$G*m^xn?z.t&x% 

MiiT'&Z.ifh'X'fZ <5 (Antibodies: A Laboratory Manual, Ed. Harlow and David Lane, 
Cold Spring Harbor Laboratory (1988)) 0 if-W^^^KW-^^Wi^^^ 
A&MfBir&Wr'n; Hyper D, POROS, Sepharose F.FXPharmacia)^^^^^^^^; 

^A^^q-efeD, ®.m *smx&% 0 nhfhtz^iW-(omm^ ^(Dmyt&mmirz 

[0047] &fc<D$mife&mm^ nm.m\^ ik%mm. mm&&mmm (eia) . mt 
^S'J^(ria), EusAmiz.xmmirz>z.tmx^z> 0 EusAm^xmmirzm 

mrz>r.!k&Lft&mau ^-b^^^—b-r^ ^<d^ ^u-b&m&u 

7T?—^xwm2$fix\^w&\z.n. p-~bvy^/vv^m^(DBmmR%mj)\\ 
^xw.3tm*mm~rzz.tx. ^m^m^mm-r^-t^x^ 0 mm 

ISttffMffi^ BIAcore (Pharmacia) ^<DrfjJR<D3RSHftffl*t"5^i: 1 b"C#5o 
[0048] <K— A^jg^—a— n^(D^|t±i> 

^^tf^TCD^b^Pt^K— n^£Lmxla<D3£gi^m^LT*fc 

^mrncD^— ^—y^v^u^b^—y^fcu^^m^^x^th'r^-tmx^ 
[0049] £<9Mti*ma-z, ^mmn, ^mm<D^—t)-^)%^u^Y^—^tv-^ 
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[0050] #3£Wfc«fc»9* ^LLmxla^irK— >>^jg£:=^— P^«r£tfy$*.£>*l5 

r<^ffi-M^£ffii^i-5fcfe^ #3&w©^#&@fcfc@£teut»3, turn 

^i-§r^T^6o @ ftjoa^m, elisa, ria, ig^7X^yf©gf^ 
[0051] *fc^£K<D-^— £I£#(DK— v^&Z>\^tt<DmmMlf&& 
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Wx.i-£. mmM&t&M— v^b(Dm%\U, ^—^—bl^XLmxlab, DAT^oJ; 
Xf/^f'feADH2b&m^%^tlC£V)mMir%^b&X%% 0 Lmxlajtfc^-te_h^ 

mmx«mmmm&tixx^ 0 — dat, ADmm^i^ titsiiii^ 

utfrztbfc. Lmximfci L <vmmmM£tifcmmz.tetfz>, datmb^, adh2 
'Mte?<D-xttfenjj<Dmm.$:M$rirz>z.bK£V)^ mmmmb^m^tc^-ti 
^b^m^x^m-m^n^b^x^o 
[0052] ^mm<Dm-<v\?-s^m±~~-v>&£Tf/^tcfe^<Dm 

tfLjjmfebVXfe, 7jk(D (a), (b)Ig^ttWo 

(a) Lmxla«^^(Z)^^^^^bT^hy^^^b^^#T-CvN^y^VXU# 

(b) DAT^it^ ADH2^^«$tbfc— ^L<f»^(D»^(D^»^b 

T^hy^^h&^T^^/y^vx^ 

[0053] ^WO^-OK^^^^^-P^^ 

(a) Lmxia(DT5y^Ba^J*fc^(Z)— ^@a^ij^^^§^y^°^K^^i-s^:#:^ 

(b) DAT^^T^ ADH2^^«$^fc— ^L<{«^(D»^(D^g£^^L 

T^hy^^^h^f^T^vN^y^vxt-§^y^^^^K*fc«^il^$^fc 
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[0054] ±WM—(Dj?m*3£XfifiSr.(Dj7m<D\t vf *U-*3V >-Cb(a)X@^*3V v"C. Lmxla 

f KiLttt, DATmRNA ^WL#5^^^f K^ffll^o ^UfcDATtfctiJ 
ffltf?!J^W-^m, DATmRNA {C/v^^y^XL#5 (1)DATcDNA(E^!J#^3 

9, 4i) immtfttei&mmfrhteZRNA, dna, (2)DATitexnt-^^*ifiBa^j-e 
mmmfrbte&DNA, rna, (3)@a^ij#-^:39, 4iicmm.(Dm.mmmt^hv^^ 

5 Q DATtffi&irZtfiWitVX^ (l)DAT^y^^K(IB^J#^-:40*fc^42), ( 

2)DAT^v^^(DT^/mmm(m^m^-:4o^.tz.n42) iz.m^xmi^<nmm 

^y^^Kif>tov>-f^^->?fbT#M6^^#:-e^o 
[0055] mmi^ ADH2»^x»^^teW^t-^v^T^m-r^^<D^t±]ffl^y^ 

^W-^KiXTte, ADH2mRNA ^mU#3*Ky^W-^K£fflV^ 0 Z^Xjfz. 
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ADmtikWtfBtfV^U^r^n, ADH2mRNA lO^:/y^fXL#3(l)ADH2c 
DNA(ie?lJ#^-43, 45) ^MttfcESSi^kfcSRNA. DNA, (2)DAT»fc^- 

la^lJ^taMfi^^^XIS^lJ^^^DNA, RNA, (3)ADH2cDNA(ia^lJ#^-:43, 45) 
^hy^rn^h^^#T^v^^y^VXU#^*ie^J^^^§DNA, RNA^# 
if bthZ> 0 f3SR^-</V-eADH23»S^^?a^ffii-§#^^^, ADH2£!£ 

■&ir%m*&m^^o ADH2tffi&irZ>m*tl,X^ (l)ADH2#y-<^K(@S^J 
: 44*fcte46) % (2) ADtttJtflJ^^K^T^&e^J (@E^J#-^ : 44*7^346 

^6T^/^aS^i-^^y^°^Kif>t^V^^^-^bT#MW^fei#:^feS 

o 

[0056] _B£<D<£5^ Lmxiam^^m^^titcmmm^hDATM^^xrjy^ 

mbK&M-myii-zzb&'ezzo ^*d\ ^.(DLmxum^mm^mt, data 
te^&£xjt/^fc.feADH2mtei L <Dmm,<v&mizmmzft<>xh. mm^xn^x 

mtezmm&wijQirz>z.bK£*), mmi^n^tKDmi^mm^ta^x'hxw 

DATAte^&XTf/^fcfeADmmte^fDmm^M&mmVXh £< Q Hfc, DAT 
^^^J;t^V*fc{iADH2»f5^0^m^^m$tL^d^ofclfflJ^i¥^^bT. 
LmxUmtett^irzm&mtRL-Xh £v \ 
[0057] #C^, M^»^^^M^^»^^l2SlJLT^ttl-^i-6#^^«, 

^LT(a)Lmxlajt^^-^ N (b)LmxlK Nurrl, Enl N Ptx3:&,£L) ? TH/^ib&33¥J;'9 

LmxlK Nurrl, Enl, Ptx33oJ;^TH«:, itffMBJi&O?^ ^W^^MX^^T^A 
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"Ob3£?SLTl>5 0 ^(Dtlib, Lmxlajfrg^H^U 3&>o(b)Lmxlb % Nurrl, Enl, 
Ptx3*fcfctTHa33BmLTV > jNBJi&Srlfc tti • K Jc«9 , K— 

[0058] JMfrft^te, ©K— ^^^14^^- n^^j&«r#gH*_itt&& 

5* 0 y;^w;^K£Kw^ffi£^-£^iM 
£2r»fe$-fr3X@ 

(b)Lmxlb, Nurrl, EaU Ptx343j:tmid^^«^J:»3S4R$^l*fett«*C©5fte 

[0059] ^KcDfjlXOKw^j^^-n^i!^^^ 

(a) Lmxla5t^(DlS|R^^^i-^#:i:K— n^iulMlJ§ft<£r 

(b) Lmxlb, Nurrl, Enl, Ptx3^J;OTHd^*5^5»^$n51^ttllSfc©atte 

^(Dte^m^^^bT^hy^^^h^^#T^vN^y^vxi-§^y^^v^K 

[0060] X?aH— CD^&, ^X(D^&(DV^tt^*5V^, (a)X|i^ X3&LfcrLmxla£ 
JL^HtSfc&tel* Lmxlb, NurrX EnK Ptx3&£X$THfrbtf:&M£ v )m#l£frlZ>l~£.tc 
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[0061] rLmxlb«^T-J^m^^^/V^mi-^fc^(D^fflffl7Ky^W^K^L 
Ttt. LmxlbmRNA SrltHLiS^^^WK^l^ ^5Lf;:Lmxlb^£tJJl^y 
^l^-^TO, LmxlbmRNA ^M'^y^XL#5(l)LmxlbcDNA(E^!l#-^-19 
, 21) ^Mlft&^K^k&SRNA, DNA, (2)Lmxlb3&^Bf#<D«|mSB^I 

XhZ>, IS^iJ#-^:20, 22tc|BifeOT^/BftE^ISr=»— Kbfcift^E^ll!^B*l«J**ft 
£E#ld>&fc5DNA, RNA, (3)@B?IJ#-^:19, 21iCfS*(D^@a^J^hy^v ? m 
Vh^^#T-Cv^^y^VXU#?.^S@a^J^^^?)DNA, RNA^^tf e>H« 0 — 
, mm^/^XLmxlbmm^<Dmm&&mir%M^fe, Lmxlbb^ir^^ 
fflV>5„ LmxlbbMi£-r%ttf$bVXl^ (l)Lmxlb^y^^K(ia^lJ#^-:20*fc 
J222K (2)Lmxlb^y^^KcOT5:7^ia?!l(ia^J#-^:20^ctt22) IC*5V^T1 

mv<tt^mm<7)T^/m&x^ wa, w&tttttttozwtT^/wmmfrbtez 

atfy^^K, *fc«(3)rtbb(l)^c^(2)07Ky^^K©5^^^<^6T^y^a 

^^i-s^y^^K^^v>Ttbd^^LT#MWjfc^:#:-e*)5o 

[0062] rNurrlit^^J ©»m*te^^^^^W^5^fe©«lttifflsKy^U^K^LT 
tt, NurrlmRNA Sr*femb#5>Ky^V^-^KSrfflV^o ^LfcNurrtftftJl^y^ 
l^^TO, NurrlmRNA \C/^-?W^\M%> (l)NurrlcDNA(@a^!j#-^23, 25) 
^^ttW^^ia^lJ^^^RNA, DNA, (2)Nurrl«^^Bf-^(D^mga^J-efe§, 

@a^j#-^-: 24, 26^fE*<z)T5y^@a^j^=3-KL-7t^ia^jt^sMW^Ksa^j 

J^k&SDNA, RNA, (3)NurrlcDNA(ia^J#-^:23, 25) ^hy^^b&^f^T 

-cvN^^y^vxu#^^sia^ij^^*?>DNA. rna^w^So — ^ 

/V-CNurrlit^^-^m^mi-^^^^, Nurrl^f^i-^fl^fflV^o Nurrl 
b^-r^W-tX^XU, (l)Nurrl^y^^K(ia»^-:24*fc»26), (2) Nurrl 
tfV-<^}?(DT^;m®m (ga^lJ^^-: 24*/t«26) ^^Tl^L<temMl<7)T 

^ym&tKtk, wa, mmtifcM^Mt5nfcT^ymmfrhte%?$v^^\ *^ 

[0063] TEnlit^^-J <DmU&^^^X^ltiir&fcfr<Djfc&mm^^^b^X 
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hj\ EnimRNA ^mu#wy^i^j-^K£rfflv^ 0 ^ufcEni^mffl^y^^i- 

^TO. EnimRNA ^W^W-fXUiS (l)EnlcDNA(E^J#-^27, 29) (cl+BM^J 

^^bb^j^^^rna, dna, WEnmB^m^mmmmx^z, is^ij#^-:2 
8 , 30 kwm<dt$; &e#i&= — put j&mmm \zfaW&j%:&£Mm*t>tez>DNA 

s RNA, (3)EnlcDNA(ga^lJ#-^:27, 29) t^bV^J^b^i^TX^^V^^ 

ism^m-rs^^*, Eni^-a-rs^srfflv^o Eni^^i-s^ft^u-cra 

. (1) Enl^y^^K (ga^lJ#-^- : 28£fcte30) % (2) EnlaHy^^K^T^fiftE^J ( 
ia^lJ#-^:28*fc«30) \Z&^XmV<&fflm<?>T$SW&*X2<. if A, 

[0064] rF^3«^J(D^^^l/^/V^Wi-67bfe(D^mffl^y^^^^K^bT 
tt, Ptx3mRNA £tfeffiL#3#y5^W:^K«rfflVV5o i5bfcPtx3^mffi^y^^w 
J^TO, Ptx3mRNA (^^^ r y^Xb#<5(l)Ptx3cDNA(gB^J#-^31, 33) fcfl 
Mlft&*&SE?iJ/^£>&5RNA, DNA, (2)Ptx33t^ J ? : ffiP#©*lfiE^J-C*>5x SB^'J 
#-!§•: 32, 34lC|B«©T^BftE^%3— KU^^E^JlJ^BMW'&^E^Jd^ 
&5DNA X RNA, (3)Rx3cDNA(E^!l##:31^ 33) t^bV^^b^^WTX^ 
-Y^y^XL#5igSE^Id^JfeSDNA, RNA#ai*rf £>*L5 0 — :£\ fURl^/VC 
ADH2*fc^<D3$m^m-r£4il^-f3\ Ptx3^^i-§iT:#:MV>§ 0 Ptx3£|£ 
-a-rStt^UTtt, U)Ptx3#y^:/^K(E^J#^:32*fckJ:34). (2)Ptx3^y-< 
TWOT^gfeE?!! (E^!I#^: 32*fcfc£34) l!l*5V^l^L<tt«*C«©T^ift 

*f a, iSift*fett#in$^T^iftE^id^*5^y^^K *^tt(3)n 
^^(i)*/tm2)(D^y^^K(D5^^<^6T$y^s^#i-§^y^ 0 ^K 
m)\(D\ ^tifrizML,x!&m&)fj:#ifox3bz> 0 

[0065] rTHjt^T-J (^S*te^^/v^Wt"5^ft©*fettlffl>Ky^l^^Ki:LT 
tt, THmRNA Sr*fefflb#5#y^l>^KSrffiV^„ ^LfcTHjfcfflffljtfyx^*- 
^TO, THmRNA ^M^W-fXUiS (l)THcDNA(E^J#^: 35, 37) t^BM 
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36, 38izmm<Dr^ymmm^—^tcmmmmKmwm^mnm^h^ 

DNA N RNA, (3)THcDNA(ia^lJ#^-:35, 37) b^hV^^h^^i^TX^yV 
^VXU#^^*IB^J/O^^SDNA, RNA/»tf htl&o — ^ ^|RU-</V-eTHit 

LTtt, (l)THaHi;^W(E^I#-^:36*fcr±38), (2)TH*°y-<^K^T^y 
BIE^I(E^I#-^:36*fcri38) ^*5V^-Cl^L<{«mf@^T57^^^ N JfX, 

r^b^(b)X@-e^fflL#§^— ^7— it^^©5*>, Lmxlb, NurrU EnlSr^— 

[0066] _h3£<Z> £5 IC, Lmxlajt^T-^^^^ffl^tvfcjfflJ^PyO^Lmxlb, NurrU EnU Ptx3 

XiBiCfcV^Tra, (a)Lmxlaat^^SmtftWX3S, (b)Lmxlb^(D^— itfcX 

Lmxlai&te^^tfettte, Lmxlb#(D^— ^7— itf5^^m^^5tim#^ 
fflV>-C|^|B# ; fTo'CtJ;V\ £fc. Lmxlb^(D^— ^7— jt^^^m^mt-Lmxla 

[0067] xtEitirg£»^^#^ ±mvtc 

»-/^yl4^a-py ^^MbbfdM^tfc mT§^-^7 - , DAT 31^*5 
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fl&mfe. &bfcLmxlb^<D^—#—mfe^<D&m&1lktt1rZ>o ^X\ Lmxlb#<£>-^ 
[0068] ^KOK-^^^a^^-n^fc^(Dmfl|g^#0^ffl-^^ 

[0069] *7t, *36w»k— /<^m*k-~— v^&£xF/$Ltcitt<Dmmmifa&m%\irz> 

fcfS^LmxlaJntffc^ Lmxlb, Nurrl, Enl, Ptx3, TH, DAT:}3j;tMDH2;5>k&33l£ 
Lmxla-^— ^7— ^y^^W^K^fctt^Lmxla^C^:^, Lmxlb, Nurrl, Enl, Ptx3, 

th n DATOJ;t^ADH2^^^^PJ;?)MiR$^i*7t}»#:o»^^^i-^^— 
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MZ-\*£, ^XLmxlK Nurrl, EnU Ptx3, TH, DAT*dJ:TJ?ADH2^^^§^^, 
LmxlK Nurrl, Enl, Ptx3, TH(DV^-f ^^o^fcM^il^L, ^(D^—^J— 

Tgy^VXsJr^-Yzfn— 7*itfa$.%iW-b, Lmxia-^— ^)%^^Y^tL\Wi 

— jJ— iSVz&lsHrtf-Yzfxx— ^fcte^t^, Lmxla-^— ^7— #y^^^^K*fcfi 

^LLmxia^^^m-^^^^^j;^, mmmmt^m^-^t^m^wx^m- 
[0070] <k— s<^m*k^— v^Mmm*.m<Dx?v— =-^> 

xmmir%z.kbm x-btiz>o m^b. mm^mmnn^mmw^m^, Lmxia 
[0071] ^xmmir^mmmm^^n. ^mmmmm^m^ 

mXfoZo in vitro^Sott^K— n^O^bM^fi. <k£o<£>ES£fflJ3&, 

1 l-506930^k#g ; #^2002-522070^<&#), n^JJ§C«(#^¥ 
ll-509729^|g)^(D^J!^^m^TO^i-5^^^^-efe§ o ££>^ H^flsR 

t^ib;h/CV 0-5093 19^#) G t£ot, flL<»^^aSS^K-^ 
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[0072] M^bmf&£&%W.&%Wfe¥<D£?Wk&mx*fo<>Xh£\<^K 

$i~~-vi^<DMk&mm~rz>mt)&^~r 0 tot, \?-/<^m*k~~-v^M\: 
[0073] m&<D&4to±. m^ntmm^^^m^-K^f^Lmxia^m^u^^titm 

[0074] <Lmxla<Z>^5W$#?#f> 

mzmmmmzmm, mm^t (1993) PP .362-374)^^ai-e*>5, fij^-etSo -$£ 
j&m^comwLmmmm^ ate^s'^sois— ioob P , ^l<«3o— 50b P 

^n— c^^i-^r^^x^ 0 ^<Z)j;5t-LT#^§^n— 10kb P £UKD5'# 

—Mte^-mmvx, wmm^mm, ^p^ov^^tfu Lmxia^m 

[0075] 5t^^(D^mM^^f^, Neural Network^<D:7W^A 

(htt P ://www.fruitfly.org./seq_tools/ P romoter.html; Reese et al., Biocom P uting: 
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Proceedings of the 1996 Pacific Symposium, Hunter and Klein ed., World Scientific 
Publishing Co., Singapore, (1996))&m\<^X^mirZ>Z.bhX%Z> 0 m^WM 

(http://biosci.cbs. umn.edu. /software/proscan/promoterscan.htm; Prestridge (1995) 
J. Mol. Biol. 249: 923-32)t>^£n-Cfc«9 , ffi\<^^b&X%Z> 0 
[0076] ^.(DX^^X^m^tlf^ LmxUmte^-tD^^LMi&fe. in vivoXV—^^M^ 

^^/m&w&m±ir%<DKmm-tZ)Z.bfrx^Z) 0 */c. Lmxi a mm^\^ 
m^m^h^-^v^m^^-^>^mm^mi-^—^-xh^>(DX\ k— 

SP*>, *i\ Lmxla»^^(D|§^^(D$IJ#T^^W Br^^W^-^-jt^ 

[0077] <Lmxlaf^S£fC> 

^^^^^»fs^^ri-Ki-§S&»^1«Mbfc60T^y^a^^«SIE^J 

^^«6o(D^^^^lO(Dt^^^(D{5Ag^^$^7V60T57^aSd^^ 
3, Zn^^f^— ^«bfc«5t^i- 0 Zn^^-^M^^DNA^fg^^m^ 

&®^LiMK^^^^i-^i^^i^*^K^^^DNA^^tt^i-i5^^ 
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Lmxlajfrfc^^ UMYMl/&^^^tt^?XM.fe^-X&Z>~bfrh, in vivofc 
oT\ Lmxlat^^-t^m&MU, \?—s<^>M*£^^—VXDm vivo, ex vivcx&Unn 

vitro^^tt^^k, f^mRxiy^ta^mm^mMir^fD^mmx^^mm^^ 

te&Q^yMzM&ZfrfZ^Zf^FffiJ. Mol. Biol. 222: 301-10 (1991))j&S#tf £>*L 
So in vivo^l^T, H|gl(^Lmxla^+B2f^fflbTV^S[fia^i- 

[0078] <Lmxla(Z)^|a^$!j> 

fc&frfco ^©jfefc, Lmxlaf^ K— ^^^a— ny^in vivofc&ttS^Mfc* 

SrPl#i~St>CO^, K— ^^ggdfe— a— ul/CDva. vivo, ex vivo&tfin vitrofc^SltS 

mSrffi.^L#5t©i:LT, 0>J;U*, T^ir^*, y^ifV^tF2^RNA(small 
interfering RNA; siRNA)#S#tf £>*b3 0 ^ot, ^ISKte^J^&T^ir:^ U 
#if-CA^:7J?2^:^RNA^##ti-§t(D-efc§ 0 

[0079] r^^^m^Mi^comm^mir^mmtvxn, (mmmmmzzzfe 
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. pp.319-347 (1993)) 0 

[0080] ^mm(DLmxur>^>^wmt, ±^(D(i)-(ii)(D^(Dmm^xvmB^-m 
m^-f-?>-h(Dxhtii^\ ^(D£ot£T^^^mmt. ^&<^i5b P ^_h, m 

^b<f*ioob P ^_h, ^^t^f^^f^soobp^Ji-efe^ii^sooobpi^rt, 0*b<« 

2ooob P j^p fc 3, i^^^^iooobp^rt^ft^L, m^m^(Dm^mm<Dm 
mm\^n\^xm^<u.WoU±.. xjom^<mb%u±M—x^ 0 z.<d&£t 

>^-±>^mmt. Lmxlaif fc^<£>ga^Jti^£rS^ ^^n^^— H£(Stein 
(1988) Nucleic Acids Res. 16: 3209-21)^^J;«9PBi~ ; 5-i:^"e^o 

[0081] y^ifv^^^, RNA^#^^^-rsM^^mir^fc«9, ^#<7-^y^ifVA 

(large ribozyme)^U?^^— /Vy^ifV^(small liboyme)^|g£;fx5 0 7— 

(3)M7kttMKft^£%tRNAMmfo&5'MxmWTlr^ 
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— /vy^ifV^t-^, -/n^-v — KM (Koizumi et al. (1988) FEBS Lett. 228: 225), 
^THVM(Buzayan (1986) Nature 323: 349; Kikuchi and Sasaki (1992) Nucleic 
Acids Res. 19: 6751; ^iffi#(1992Mk%^3 30: 112)^<DU^VA^^tb§o V 

My^if-f^^S^i:^"e^5(Koizumi et al. (1988) FEBS Lett. 228: 225; /hJftifc 
&U^ig^^(1990)^eff;$Ml3(f35: 2191; Koizumi et al. (1989) Nucleic Acids 
Res. 17: 7059) o — TtVM^y^if-T^^oV^, ^(D^^oTl^ff, $Siit 
^Br|g-e$>5(Kikuchi and Sasaki (1992) Nucleic Acids Res. 19: 6751; ^1^^(1992) 
i&b^M 30: 112) 0 

[0082] *mx<DT>?-±>xmmRiJV7$*F-(j*fe, mfaftte&nzm&^v&m&M 

mirttm^ uhvV4;^, Tfsy^/v^ T^yMi¥V4^mW4^&5& 

<D^<?#—, V^y—^^\\m\^fc4-^4^^^<^-~, Snaked DNA^L-Tex 

vivo^fcf^in vwomicxvmte^mmicm^ ^^^-c#s„ 

[0083] 1998^, H*l^*DV^TRNA^|±^5|5^b^V^^^5ia^(RNAW)^lll^ 
£tWc(Fire et al. (1998) Nature 391: 806-1 l) c RNA^R#£te, ^^^(DAIRNAlr 

©|Ol%ia^ RNA^##<DRNAlMl/^>>-^§i#ite, ^cR&^OmRNA© 
£bT, ~;fc#lRNA(small interfering RNA; siRNA)^flJffi$^tT*5*9, ^^<7)J^Hit 

fc^<z>^m»»siRNA£ffi v >t?t 5' fctc £«9^£^ • ^B^S^ifefetftW 

&*V"CV^ 0 ^^(DsiRNAJ^ Lmxla(DmRNA<Dfe^SrP5.Wi"SI^?). 4£fcl&J£$ 
*ufel\> ifi^, siRNAte, ^WmRNAtDie^lJ^^J-t-^ir^^^T^-fe^^^ 

la^^^fe^ , ^^^<^ ioj@^^^^mRNA^ iwicji^-ecD^^u^Kft^i- 
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3o 0*lXi3\ 15— J;t)0*b<«18— 50^ $fejC0*b<W:2O— 25ffi©5?^ 

U ^DNA^m^^— TOM, ftlJI&SrflgBm^*— -e^SMfci&U siRNA 

^TtV^^i-^^^RNA^LT^J^rt-e^m^^-ir^-et^o 

^^^>/3>'^j;^^^^siRNA^0^i-§7 o ^5K^m^^^-^B^I+$tl,'CV^ 

RNAi-Ready pSIREN Vector, RNAi-Ready pSIREN-RetroQ Vector(BD 
Biosciences Clontech)) 0 

siRNACO^Sga^'J^, 09£fi, Ambion website 
(http:///www.ambion.com/techlib/misc/siRNA_finder.html)C0=i^t o aL'— -fn^fy 

XJ3\ BD Knockout RNAi System(BD Biosciences Clontech)) rff M^tlX 3o *9^lj 

[oo84] ur. mmimcx^mm^^^xxmrm^mmi-^K *mm\*z.tib<Dmt& 

^-^lym^^-^mmm^mm^Mm^m-mir^f^ \^ Ei2.5^? 
^mmmmm^m^m^h^^mm^m^nx, K-/^yi4^ 

-n^^tp^l!jliJ(Z)^^#MW^^mi-§*^^-^f-7>7^^3^(N-RDA) 

$x^i*9lW)5£L7i 0 Wb7tKlf>t(7)— o^Lmxla^— Ki-§cDNAif>t-efeo7t 0 

Lmxlate, UMyMl/JkTf^ttVM^^&m 6fC£^— KLTV^„ 

l.N-RDA^fe 

1-1. T?Zf9— <DMWk 
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(ad2: ad2S+ad2A, ad3: ad3S+ad3A, ad4: ad4S+ad4A, ad5: ad5S+ad5A, adl3: 
adl3S+adl3A) 

ad2S: cagctccacaacctacatcattccgt (SE^'J^l^jhl) 

ad2A: acggaatgatgt (IB^IJ#t§-:2) 

ad3S: gtccatcttctctctgagactctggt (SB^UiUtI" :3) 

ad3A: accagagtctca (IB^!MI~*§":4) 

ad4S: ctgatgggtgtcttctgtgagtgtgt (gE^U^^:5) 

ad4A: acacactcacag (SS^'J^"^"^) 

ad5S: ccagcatcgagaatcagtgtgacagt (IB^ [ Ji§ : ~£§':7) 

ad5A: actgtcacactg(IB^'J#^-:8) 

adl3S: gtcgatgaacttcgactgtcgatcgtdB^IJ^^-rQ) 

adl3A: acgatcgacagtGK^'Jiii^jhlO) 
l-2.cDNA^J$ 

H*sLcj:«jA#Lfc-r^i2.5 Bmz.ytpmmm&wmu ^Kmmjo^2 

^(D*m.m^ v )fttftz.o RNeasy mini kit (Qiagen^fflV^T^RNA^MU cDNA 
synthesis kit (TAKARA)£ffll^T^^#lcDNA^/&Lfc 0 fW»^RsaIl:i^Lf;: 
(Dib, ad2^#^PL, ad2S^7°5M'-7— £LT, lSlM^/VfDPCR'ecDNA^itil'MLfco 

^s^m^r-es^M^r^— hWhfL 94 c c-e30#\ esr-esof^ &W2°c-c 

2#<DM^151M'^/HtV\ S#i-72 0 C-e2^^^-<— hb^Co N-RDA<Z)PCR{~± 



lOXExTaq 5^1 
2.5mM dNTP 4/zl 

ExTaq 0.25 ix 1 
100 ju M primer 0.5 ix 1 

cDNA 2 jit 1 

M^lK 38.25 jul 
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l-3.Driver<DfNSi 

ad2S-Cii#BLytcDNASr$e>^5^^KDPCR-eii(igLfeo lt*B3M*N*94 < C-e2# 
?T V\ ^^^72°C-e25>-l'^ :3 f3-^<— hbfCo Qiaquick PCR purification kit (Qiagen) 
l-4.Tester(Df^M 

-rV^r^— hUbfl, 94T:-C30#\ 65°C-C30#\ &W2 0 C-e2#<^l££:5lM^/V 
ffV\ ^^(^72 0 C"e25>^T>' : 3r3-^ w -hb7to Qiaquick PCR purification kit (Qiagen) 
^ffll^TcDNA£rS|tMU RsaI^^Lfc 0 60ng(DRsaI^^bcDNA^ad3^#*PL7c o 
1-5.1J-:7>7^>3^1[!1 @ 

±IE3^: T^4Tl^bfcTester^ J;OTriver^^b, /WtJ^Ucim Id, 

lxPCR buffer 1 l^^^b7t 0 gS'CS^tf^ lxPCR buffer+lM NaCl 1 ix l^JPX.fc 

^N^y^VX^fccDNA^ad3S^°^^— ^bT10^^/V(DPCR^iiitigbfc 
^ (72°C-e5^-fV^-<— hbfcfL 94°C-e30f>\ 65°C-e30f>\ ^W2°c-e2^»s 
J£^101M^/Ht ofc) , Mung Bean Nuclease (TAKARA)-e^^b, Qiaquick PCR 
purification kifeltSLf'o £tb^l3lM^/Vtf>PCR-e:fcii|>gLfc 0 ±ti|>M#:#te94T;-e2 
^-T^^.-<— hLfc^, 94°C-C30#\ 65°C-e30fK &W2°C-C2#<^J^131M 
^/HTV\ S^^72°C-C25>-r^ :3 r^-<-hb7c 0 
1-6.^1— it 

y-7*h9?i/3>mB -CJfiliSLfccDNA 8ngf3l2xPCR buffer 1 n l^\\K.fc 0 98°C5# 
lxPCR buffer+lM NaCl 2 ^ I^1J\\K.± 0 ^h\Z.9S°C5^(D^ QS°C^\^m^ 

^^y^VX^itfccDNA^Rsal^^U Qiaquick PCR purification kit"C*S$ib 
fc 0 ^^ad3S^^-r^— i:L-ClliJ--r^/KDPCR-e±itIL^ (94 < C-C2^>^3. 

hUtfL 94°c-e3o#\ 65°c-e3of>\ ^m2°c-^2^®MJ^^n^-r^/Hfv\ 
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l-7.^>^v-3>-2[ni g 
_h|B6-ead4?r#iBLfccDNA 20ng£Tester£LT, _LiE3<£>Driver£SS£*U ££>^ 

_hfE7-Cad5^#^PLfccDNA 2ng^TesteribT, _hfE3<Z>Driveryjl'^U ££>^ 
_hfE5^rsI#(D^-eih^>7^v/3^^TofCo S^Wt-RsaI^^LfccDNA^adl3 

_h|E8-eadl3^#tlPL/tcDNA 2ng£Tester£LT, ±fE30Driver^^'^L, J^T, 
_h|E5i!^^(^^"fe"ei^^>7^^3^^fo7t 0 Jfi|J@L7icDNA^pCRII (Invitrogen) 
\Z.?n— ~>^U ABI3100^— ^^T^y^i if — >T^@B^J^Wb7t 0 
[0085] [^ifef?!|2]Lmxla(D^Ja^^f 

1. Lmxla^pw-?^^^— n^^Ja-r§r^M^i-S^, J^T^nh 
/vfdJ:«9in situ/N^y^Vif— ^a>-^J:§Lmxla, Lmxlb, Nurrl&U^-Pv^t 
Kn^-v/^— if(TH)(DmRNA(D^|a^^ff^fofc 0 Nurrl&TJ?THJi, V—^^M^ 

*T . ^^12.5 0S3S^MmL4%PFA/PBS(-)-C4°C. 2B#^@^Ufc^. 20%^3|f 
/PBS(-)-C4°C, — tfeg&U OCT-r^ffiLfc 0 ^$12^ mcDijOtfSrfft&U 
9^±-e^$-frfc:^^4%PFAT^?a30^rBlS@^b7t o PBS-C^bTtm^ 'M' 
-fy>^4^—y B ^(l ix g/mlDIG^RNA^n— y\ 50%^/VAT^K 5xSSC, 1%SDS, 
50 n g/ml yeast RNA, 50 n g/ml Heparin) ^68°C-e40B#P^Tofc 0 ^<Z)^, gfe^(50% 
/jVl^T^K 5xSSC, l%SDS)^68°CTffV\ RNase^LS (0.05 ix g/ml RNase)^?& 
5^r B 1ffofc 0 0.2xSSC-e68°C(D^, lxTBST-e^U<D$fc}#i-<D<D^ -7uy*>?{ 
Blocking reagent: Roche) ^fofc 0 7/V*y7^7T^- if ^ffs^DIG^tft: ( 
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DAKO)£r4°C-e^Sfe,Kj£$-e\ Sfc#(lxTBST\ 2mM Levamisole) (D^ NBT/BCIP 

[0086] in situ/N^^y^V^— i/a^K£&mm>M$f<Dffi^ K-/^yl4^-ny© 
^^i-^B#Wefc^E12.5^\ LmxlateTH\ Lmxlb^tmirrl^il^fl^MM 

[0087] 2. ^^Lmxla#MW^i#:^fflV^-CLmxla®fi®(D^Ja^mbfc 0 $£>^, ^ 

^LLmxla^y^n— "^/HrCf*^ ^Tfzm^!&W£ffim$:Lmxla<D271-307T^/m 
^&fc5DNA^i$£GST^fusion$^fcvector^E. coli0M109tt)^Transformbfc# 
IPTGf^oT^^fl^LTIellDl^foTto IhITO, ^^£lS^T oTt^^jfr 
U ^(Djfe?f^^^^^fflV>fcGST-Lmxla^^J:§affinity»M^f5'^^J:oT 

^^12.5 0K^Jtt±]b4%PFA/PBS(-)-e4 o C, 2B#^@^Lfc(D^ N 20%^a» 
/PBS(-)-C4°C, —mWMU OCT-e^SbfCo /?£l2/zm<D^>t£fF^U 

m.we3oft&®k^ PBswnx^mm^fc 0 zf* 

££>^4°C, — mfcfc&^fCo 0.1%Tween-20/PBS(-)-C\ mU. 15ftm<Ditfcfr$:3 

XJP4)o LmxlaSfiJCte, E12.5^Ji^^^oV^TmRNAfc(t^<®aWi!bT^mU 
TV^'^^^^^^o7t 0 TH^.TJ?Enl^0^fi^-feO|^^:-t?«, Lmxla(D'n^ 

3ttZ>Z.bfimhfrKt£otL (03^1^4)0 TH^T>^Enl^i:b-<LmxlaOTMlJ{^^ 

#^-f-§fJi^(iaa^^(Ventricular Zone (VZ))-efc3 0 



WO 2005/052190 



49 



PCT/JP2004/017574 



3. Lxnxia^mMmmmm^mrf-^t^mmir^±m^ -^^12.5^ 

(10 mg/ml in 0.9% saline injected to give 50ug/g body weight)^ i^MMR&CODNAtp 
— BrdUSr^Uii**^, M^(D^^fe^|W|#^§3>t^^b, JH^Lmxla^f* 
£ffl^TLmxla^^£^|±JLfc#, S@^(2%PFA, 30#\ *£&#yffi£r!fe 
U2N HCK 37^ 30#\ Bl&fa^XffiBrdUtfCfc&m^XBrdU&fcMUto 

&O&o7t(05) o 

4. m^^©-^^©K nMCjaitSLmxlalfc^fcoV vObfil'* 

fc 0 ^^El2.5K^-t;^T, m^7 0 g(P7)<D^J»i^Mv\ JttSrrs^- 

J:«9Lmxla(D^^P7^I^^^o(t^m^mb7t 0 DATi3\ K— ^l^fe^t.— n 

)o 

5. &£>^ fcMC*5V^-CbLinxla*SKw?*^jg^3L— n^M^Ji^^i - ^^^ 
OV vC, j^f«fJi^RNA^fflV ^RT-PCR£fT?-£i-<£9f^fco 

Clontech|±j;«9^Ab/cthIg#aiS^total RNA 1 n glitLt, RNA PCR 
kit(TaKaRa)SrfflV>TcDNA^^^JfTofc 0 10ng, lng, 0.1ng+H^^<DcDNA 

SrilM^fflV ^TJ^T^SJ^^-ePCR^To/to 

2^>T^a^- bUfco N-RDAOPCR^i-^T^T^SJS^ia^^TofCo 



lOXExTaq 2 ju 1 

2.5mM dNTP 1.6 /z 1 

ExTaq 0.1 ju 1 
100 ju M ^§-0.2 m 1 

cDNA 1 1 



WO 2005/052190 



50 



PCT/JP2004/017574 



M^tK 14.9 ill 



Human Lmxla: TGAAGAAAGTCTCTGCAAGTCAGCCC(BB^J##:11)/ 
C AC C AC C GTTTGTCTG AGC AG AGCTC 12) 

ffi0K-/^yI4^a- n>~r— £JfctfcU5l(|g8) 0 Lmxla«, if lHHK 

fcNDNurrl, Enl, Ptx3S.OTH^^#ih^^^feT^m^fl^$tb, DAT^ 
ADH2tt55m^5i//'el0ft , r5imSrM^*f*5o Lmxlb«iimtuMJ^-t?tl§m^m 

[0088] Lmxlafi, itm^OtfrI^J^OS^^^#it», SfefcWy&frfcSSV vCfcK 

^ncONurrl, Enl, PU3&OTW©K— n^?— f3\ #gMftlh 
^^feT^m^fl^tl^ DAT^T3ADH2^^?a«Ay-e|Tjae)T^m^lfl^i- 

^ 0 Lmxib»±i5att)»^-c^^m^m^^§^, #^^§mi^/^i£<. 
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[0089] Lmxiafi, te%a<D^—%—klk^ Mh®M^mmir%-?— x^z.b^h, m 

mmmmm (^-^Mm^n^wm^mmmm) ^hmm\^tc.m^x\ mix 



WO 2005/052190 



52 



PCT/JP2004/017574 



WT©(1) - (6) ©v ^tbd^3l|B«©4aS^Jd^5a^©te^S'»^bT 

^hy^^^&^T^M^W^x^ 

(1) BB^J#-^-: 13fB*^*@E^J 

(2) ia^j#-^: i4mM(DT^/mmm^b^^v-<y 0 ^^— wtcMMmm 

(4) m&m^: i5Wtm7mm<Dmmmm 
mm 

(6) sb^j#-^: i5w^i7mM(D&mm^h^MB^nvx^bv^^>h 
[3] urcod) - (6) <di ^i s ^^-fB*©^@a^J^^^§Mfs^•(Dfe^m^^*j•b-c 

o 

(1) ga^m-^: i3mm<Di&mm 

(2) Ba^ij*^-: i4iE«oT57^Ba^j^^^§^y-<^K^— Kb«sea^ij 

(3) sa^j#^: lsfB^oMia^^^^s^^t-^bT^hy^^^h^^T 
-cvN/r^y^vx-r^^^ga^j 

(4) ia^j#^- : 1 1 7tB*(Dmssa^j 

(5) ia^ij#^-: 16^«18fB^(DT^y|iia^^^^y^^K^— KUfcl&S 

ia^j 
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tib (i) d*e> (6) cd\ ^tifricmm,<DT*/mmm^fc.\ttcD—mmfaht£%m 
( i ) m&m^- : 1 4i m<DT^; wmm 

(3) @£?ij#^ : 1 3fBigcO^ 

(4) ie?ij#^-: 16*fc^l8fB<c(DT$y^ga^J 

[6] -^ga^ib&szKy^^K^ />^<^^Lr > c6T5y^a*^^«, ft^ 
m tib (i) a>e> (6) (D\ ^ti^Kmm(DT^ymmm^tci^(D—mim^b^^v 

(1) ia?ij#^-: i4tB«(DT^y^ga^j 

(2) ga^J#^-:l4fB«(DT^y^gs^J^^v^-rl^ : L<^m#:ilsl^T^y^^:^, 

(3) ga^ij#^- : lstBicoMga^j^^^^ite^-^^-bT^hy^^^h^^T 
-cvN^^y^vx-r^^ga^j^j:«9^— K^ttT^T^y^ga^ij 
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(4)e^##:16£fcttl8fB#<DT^!ftE?IJ 

(a) TIE (a-1) 2>>fb (a-6) <Dl >-f^^-fEaOi&Sia^J^fE*(DV >i* ^(Di&SIB 
(a-1) @S?IJ#^- : 1 3fEtt<7)^SIB?'J 

(a-2) is?ij#^-: i4mM<DT^smmm^?£Z#y^^}?&^—}?i,fz&mm 

T-e/N^^y^vxi-^^KiE^ij 

(a-4) IE^IJ#-^ : 1 5*fcf* 1 7fEifeO±^IE^J 

(a-5) SE^IJ#-^: 16*fcfil8fE«(OT5y^@E^J^^^§* 0 y-<^K^-KLfc 
^SIE^iJ 

(a^IB^^rlS^fc^lTfE^^SIE^^^^m^^^LT^hy^v 5 ^ 
^h^^#TTvN^^y^VXi-^^SBB?iJ 

(b) LmxlK Nurrl, Enl N Ptx3^J;mH^^^l¥j;f93l^$^fcl*7t«1S#:(Djl 

^^(D^^S^^^bT^hy^^^h^^T^vN^y^vx-r^/Ky^^w^- 

^ 
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[10] $fbf- (c) DAT:feJ;tMDH2/5^B^£*bfc— ^CDit^^L<«K^(Dit^^<D^ 
[ll] (b) I@^*3V v-C, S^tvfcitfs^-^Lmxlb, NurrK J:fcteEnl<m^-f tl,^— o 

*fcf^tt^o5^<D^m-efe^^ ft ^il9|B*^^-feo 
[12] K-^^^^^^-n^^t^/^fc^^cDtlfllg^J^^ffl^^S^t-^^fe 

(a) TIE (a-1) fab (a-6) <Dl >-f^^-fEaOi&Sia^J^fE*(DV >i* ^(Di&SIE 
(a-1) @S?IJ#^- : 1 3fEtt<7)^SIB?'J 

(a-2) IS?IJ#^-: 14|E«<Z)T5y^ia^I^^^S#y-<^K^-KL7t^ia^I 
(a-3)ia?IJ#^:13fE^(D^ia^Jd^^^M^^^b-C^hy^> ? ^^h^^# 

T-e/N^^y^vxi-^^Kia^ij 

(a-4) IE^IJ#-^ : 1 5*fcf* 1 7fE*O^KIE^J 

(a-5)Sa^J#^:16*fc{il8fE*(OT$y^@a^J(th)^^^* 0 y-<^K^='— 

(a^IB^^rlS^fc^lTfE^^Sia^^^^m^^^LT^hy^v 5 ^ 
^h^^#TTvN^^y^VXi-^^SBB^iJ 

T^hy>-^^b^^#T^vN^y^vxi-§^y^^i/^^K*/t«fM^$ti^i 

[13] tfv^u*^i)\ <Pte<bhmM^t'i5^&^ir%^mm^&z>, m^mm 
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[14] m MJM3~§itz.fe4mifc(D&<,Mt, LmxlK Nurrl, Enl, Ptx3, TH, DAT3oJ;tMDH27> 
[15] ffjM3^fcte:4fBft<Df^^ LmxlK Nurrh EaU Ptx3, TH, DA7& £tMDH2;^ 

(a) TIE (a-1) 35^ (a-6) <Dl ^-f^^-fEaOT^/^IS^J^C^^O-f RIE^ib 

(a-D ib?ij#^-: imm^T^/wmm 

(a-3) m?m^: ^mm^mm^h^mi^^Mvx^b^^^h^m^ 
(a-4) m$m^:i6-£.tz.m8mm<DT*/mnm 

(a-5) ie^lj#-^: 16*rtfil8fB«(DT5/^ia^J^*3V N-Cl^L<f«M^T5/ 

(a-6) mm^-. i5ttm7mm<Dmmmm^te&Mm?fcM^xxhvisz?^ 

(b) LmxlK Nurrl, Enl N Ptx3&£TfTHfahts:%ffi£Vm^frlfcl^fcnMWt<VM 

e^^^^g^^^LT^hy^^^h^^T^vN^y^vx-r^/Ky^^ix^- 
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[17] ££>K(c)DAmfcT* ADH2d^^$^7t— ^bL<f»^<D3g^(D^0^ 

[18] (b) im^:JoV v-C, m$l£thtc.m.U?&LmxlK Nurrl, *fci*Enl<£>V vf tl^— O 

(a) TIE (a-1) fab (a-6) <Dl ^-f ti/d^^lEifeOT^/^Ba^I^tt-?:©— f mmfab 
(a-l) ia?ij#^-: 14|E«(DT57^ia^J 

(a-3) ga^J#^: 13|Smo^@B^JjO^^«^(^UT^hy^^^^# 
(a-4) IB^IJ^-^: 16*fcttl8fBffc<BTS7fiftE#l 

(a-5)ia^lJ#^:16*rtfil8fB«(DT5/^@a^^^VN-Cl^L<J«M<^T57 

(a-6) ga^j#-^-: i5^m7mm<Dmmmmfabfs:^m^M^x^hv^^ 
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